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定的组分之一。本文调查了珠江口夏季(2005 年 8 月)和春季(2006 年 3 月)水体中溶解单
糖、多糖及总糖浓度。针对珠江口上游区域常年存在的表层缺氧现象，通过在暗条件下
DOM 降解的现场培养实验，研究上游区 DOM 的可利用性、特别是 DOM 的降解及耗氧
情况。 
夏季上游单糖浓度范围 4.5~36.0 μMC，占溶解有机碳(DOC)比例范围 3~7%，多糖
浓度范围 14.9~103.7μMC，占 DOC 比例范围 8~22%，总糖浓度范围 20.5~139.7μMC，
占 DOC 比例范围 11~29%；春季上游单糖浓度范围 14.4~26.3 μMC，占 DOC 比例范围
4~7%，多糖浓度范围 14.0~47.3 μMC，占 DOC 比例范围 4~13%，总糖浓度范围
31.5~67.1 μMC ，占 DOC 比例范围 10~20% ；夏季下游混合区单糖浓度范围
3.2~17.2 μMC，占 DOC 比例范围 3~11%，多糖浓度范围 13.5~57.3 μMC，占 DOC 比例
范围 9~28%，总糖浓度范围 18.2~72.3 μMC，占 DOC 比例范围 13~35%；春季下游混合
区单糖浓度范围 5.1~14.9 μMC，占 DOC 比例范围 3~8%，多糖浓度范围 6.9~27.7 μMC，








DOC 降解速率高于夏季，但是春季总耗氧速率低于夏季。春季 DOC 的非生物降解速率





















Based on two cruises conducted in summer (August 2005) and spring (March 2006) to 
the Pearl River estuary, we measured dissolved monosaccharide (MCHO) and polysaccharide 
(PCHO) as well as total dissolved carbohydrates (TCHO). Also conducted were incubation 
experiments under dark condition using estuarine water taken from the upstream of the Pearl 
River estuary in order to examine the evolution of the dissolved organic matter (DOM) during 
the incubation. With the combination of the field observation and on-site incubation, we 
attempt to examine microbial decomposition processes of dissolved organic matter. 
The concentration of MCHO in the upper estuary is 4.5~36.0 and 14.4~26.3 μMC in 
summer and spring respectively, accounting for 3~7% and 4~7% of dissolved organic carbon 
(DOC) respectively. The concentration of PCHO in the upper estuary is 14.9~103.7 and 
14.0~47.3 μMC in summer and spring respectively, accounting for 8~22% and 4~13% of 
DOC respectively. The concentration of TCHO in the upper estuary is 20.5~139.7 and 
31.5~67.1 μMC in summer and spring respectively, accounting for 11~29% and 10~20% of 
DOC respectively. The concentration of MCHO in the mixing zone is 3.2~17.2 and 
5.1~14.9 μMC in summer and spring respectively, accounting for 3~11% and 3~8% of DOC 
respectively. The concentration of PCHO in the mixing zone is 13.5~57.3 and 6.9~27.7 μMC 
in summer and spring respectively, accounting for 9~28% and 6~13% of DOC respectively. 
The concentration of TCHO in the mixing zone is 18.2~72.3 and 12.4~42.6 μMC in summer 
and spring respectively, accounting for 13~35% and 10~20% of DOC respectively. 
    Both the concentration and percentage abundance of monosaccharide appear to be 
related with pollutant discharge. In the upper estuary, monosaccharide is higher in spring 
when pollutants is higher; in the mixing zone, monosaccharide is higher in summer when 
there is more pollutants input from Shenzhen Bay. 
At a bloom area in summer (salinity ~15), we observed enhanced polysaccharide 
production and hence higher concentrations of total dissolved carbohydrates yet with 
decreased concentrations of monosaccharide due probably to the consumption of 
monosaccharide by planktonic bacteria.  















variable. The on site incubation experiments at Station Changzhou show that the 
decomposition rate of DOM is higher in spring than in summer, although the consumption 
rate of O2 is higher in summer than in spring. Non-biodegradation of DOC is equal to 
biodegradation of DOC in spring, although non-biodegradation of DOC is neglectable in 
summer. 
Our on-site incubation experiments revealed the complexity of the decomposition of 
DOM. The variable decomposition rate of DOC may due to the variability of bacterial activity, 
bacterial community structure and the composition of DOM, which need to be more defined 
in future. Microbial degradation rate of DOC at Station Changzhou is higher in summer than 
in spring, which may due to higher bacteria activity with higher temperature in summer. The 
relative percentage abundance of dissolved carbohydrates in DOC shows little change during 
incubation. Dissolved carbohydrates may be a relative labile fraction of DOC.  
   




























土壤的 DOM 约有 0.4×1015gC a-1 通过流域和河流进入海洋，其中 DOC 和颗粒有机碳
(POC)各约为 2.5 ×1014 g 和 1.5×1014 g[3]。Benner (2004)[4]新估计值更大，在全球尺度上，
通过河流输入海洋的陆地有机碳约为 0.5×1015gC a-1。目前普遍认为 DOM 是各个圈层
(岩石圈、水圈、土壤圈、生物圈)间相互作用的动态部分，能在 1,000~10,000 年时间尺
度上影响大气 CO2 浓度和全球碳循环[5]。 
 
图 1  全球有机碳循环的主要储库(1018 g C)和通量(1015 g C a-1)(来源：Amon, 2002[1]) 
Fig. 1  Major pools (1018 g C) and fluxes (1015 g C a-1) of the global organic carbon cycle. 






















河口、近岸和陆架是大部分陆地有机碳(Terrestrial organic carbon,  TeOC)进入海洋
环境的交界面，也是 TeOC 发生快速的、剧烈转化的区域。生物降解一直被认为是 TeOC
循环的重要过程，其中，微生物再矿化在海洋边缘被增强已被越来越多的证据所证实[8]。
在对切萨皮克湾(Chesapeake Bay)的 DOC 培养实验中，Raymond 等 (2000) [9]观察到明显
的生物降解；Amon and Benner (1996)[10]研究了亚马逊河 DOC 的降解过程，发现整个水














点。过去 5 年来，本实验室研究发现珠江口上游常年存在严重的表层缺氧区，DO 最低
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